The study of the dynamics of space systems with variable masses is now an urgent task in the natural sciences. In this regard, we consider the problem of three-body with masses changing isotropically in the different rates. The bodies are assumed as material points. Eccentricities and inclinations of the orbits of the bodies are considered to be small quantities, masses of the bodies comparable to each other. The differential equations of motion of the investigated problem are obtained in the osculating elements of an aperiodic motion on the quasiconic section. Secular parts of the perturbing functions are calculated analogues of the second system of the Poincare elements with the use of the system "Mathematica". A comparable
1Introduction
The main dissipative factors of the real gravitating protoplanetary and planetary systems, to date, are considered a tidal evolution, the friction core -mantle and the friction of the atmosphere -a celestial body. For example, exotic translationalrotational motion of the planet Venus is trying to explain by these factors [2] , [5] - [6] . However, at certain stages of an evolution of the gravitating systems dissipation and change of the masses may be the leading factors of the dynamic evolution [1] , [4] , [7] - [8] , [10] - [11] and the investigation of the evolutionary effects of variable masses is an interesting problem.
The simplest model of the real celestial bodies is a spherical body. Its gravitational force on the outside is modeled by the gravitational force of a point which acting at the center of the sphere with the appropriate mass. Let us consider mutual gravitating by Newton's law three spherical bodies with the masses changing isotropically in the different rates, which leads to the three-body problem with variable masses. In this problem the effects of the dissipation of the masses is not investigated, presumably due to the complexity of the problem and the lack of mathematical elaborations. In this formulation no first ten classical integrals [8] , i.e. energy integral, six integrals of the center of mass and the three integrals of conservation of angular momentum. In our case due to the change of masses in the different rates energy is dissipated in the whole system. Because the laws of masses change are known and given the differential equations of the system are closed and there are no additional degrees of freedom. However, due to the dissipation of motion, angular momentum and energy is not stored the classical integrals.
In this paper, using our design [8] by modifying the classical scheme [3] , we obtain a new series expansion of the perturbing function in the three-body problem with masses changing isotropically in the different rates, in principle. Perturbing function is expressed by analogues of the second system of the Poincare elements up to the second degree inclusive of the small quantities i e , i i . This cumbersome and time-consuming task of a algebra, a concrete implementation which is possible only with the use of the computer system of symbolic computation.
We obtained in fact the full expression of the perturbing function which consists of 684 terms with the help of the analytical calculation system "Mathematica".
Evolution equations of the three-body problem
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For the first time on the basis of this perturbing function are obtained the evolution equations of the problem, i.e. non-autonomous canonical equations of the secular perturbations. By numerical analysis of the equations of the secular perturbations are found that due to changes of the masses in the different rates the immutability of the Laplace plane is broken, the node line "of the body with mass 1 μ " does not coincide with the line of nodes "of the body with mass 2 μ ". 
3. numerical values of the masses of the bodies in the course of evolution are comparable to each other; 4. elements ,
are sufficiently small. We study the dynamical evolution of a gravitating system with variable masses.
Mathematical formulation of the problem
Under the conditions 1-4 in section 2.1 the equations of motion of bodies in the Jacobi coordinate system (Fig. 1) have a classical form [3] , [8] , , Here, the sign « · » denotes the first time derivative. Other designations are also common [3] . Let us investigation the Cauchy problem in such statement using perturbation theory based on the aperiodic motion on the quasiconic section [8] - [9] .
Methods of solutions and difficulties
The perturbation theory
To investigation the problem we use the canonical methods of perturbation theory. Custom-fitted initial non-stationary motion [8] is used. They describe the corresponding aperiodic motion on the quasiconic section. These unperturbed motions are described by the open curve of the second order, which corresponds to the nature of non-stationary problems of the gravitating systems. The problem challenges in expression of the perturbing function in terms of orbital elements. Because of this, in generally case we have to deal with the six-dimensional infinite series. This difficulty in the present work is overcome through a system of analytical calculations "Mathematica", up to the second degree of the small quantities , 
The equations of motion of secular perturbations in the analogues of the second system of the Poincare elements
As in the classical case in our problem prefer the analogues of the second system of the Poincare elements [3] , [8] 
Expansion of the perturbation function
The main problem challenge in expansion of the value (7) in expressions (5)- (6). This is a cumbersome and time-consuming task of algebra. For this we use the system of analytical calculations "Mathematica" [12] . We derived the analytical expression of the formulas (5)- (6) in the elements (2) in a series. The modified scheme of decomposition has a classical structure [3] . The elements 
where
. In particular, when the masses are constant the derived relation (8) coincides with the known classical formulas [10] .
The equations of motion in dimensionless variables
In equations (2) go to the dimensionless values   ,  2  ,  2  ,  ,  , , , , , , Thus, under the conditions we get evolution equations -the equations of secular perturbations, described by eight non-autonomous linear differential equations of the first order.
Solutions of equations (12)- (13) 
Numerical solutions and comparison with the corresponding problem with constant masses
Using the system "Mathematica" can obtain numerical solutions of differential equations (12)- (13) 
.
In order to test our theory in the case of constant masses can be checked maintaining a constant value of the integrals in the numerical integration. These calculations are the following errors: the first -0.00023%, the second -1,8 · 10-6%, the third -9,6 · 10-6% integrals and integral areas of energy -0.6%. Saving the areas integrals and energy shows that the expressions (8) On the basis of numerical solutions of differential equations (12)- (13) by (14)- (15) can be obtained graphs of analogues of Keplerian elements (Figure 6-9) , where Due to the fact that the figures 6-11 is not visible, present picture segments of the orbital elements at a short interval in which trends in the evolution of components will be clearly visible (Figures 12-17) . From the above numerical analysis of the systems of equations of secular perturbations that when the condition (1) 1) the immutability of the Laplace plane is broken; 2) the ascending node 1 Ω of the orbit of the body 1 μ is not the same with the descending node 2 Ω on the main body 2 μ of the plane.
3) normal to the plane of the Laplace evolves according to the law 
Conclusion
The orbital elements of the three-body problem with masses changing isotropically in the different rates are investigated. As initial unperturbed intermediate motion is used individual aperiodic motion at the quasiconic section. Eccentricities and inclinations of the orbits of bodies considered to be small quantities, masses of bodies comparable to each other. Under these assumptions, using a computer algebra system "Mathematica" [12] are evaluated the expressions of secular perturbing function in the analogues of the second system of the Poincare elements with accuracy up to the second degree inclusive of small quantities. We obtain a new system of eight non-autonomous linear first order differential equations that describe the secular perturbations. On the basis of numerical solutions of these differential equations are identified evolutionary trends of the orbital elements. First showed that the disorientation of the Laplace plane is broken and the ascending node 1 Ω of the orbit of the body 1 μ is not the same with the descending node 2 Ω of the body 2 μ on the main plane.
